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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the lightweight problem even in a BGA type 
semiconductor device in accordance With the desire of the small size and lightweight of 
electronic equipment. 

SOLUTION: The semiconductor device is composed of a wiring board 3 having a wiring 
electrode 1 on the upper face and having a ball electrode 2 on the bottom face, a 
semiconductor chip 4 mounted on the upper face of the wiring board 3, a metal fine wire 
5 connecting the semiconductor chip 4 and the wiring electrode 1 of the wiring board 3, 
and an insulation sealing resin 6 sealing the upper face of the wiring board 3. The : 
sealing resin 6 is eliminated on the peripheral part of the upper face of the sealing resin 
6, which has an oblique part 1 0. in the case that the volume of the sealing resin 6 of a 
virtual substantially rectangular shape is 100%, the 20% or more sealing resin thereof is 

eliminated: Thereby the sealing resin amount of the upper face peripheral part is remarkably reduced, the weight 
is decreased, and the lightweight BGA type semiconductor device is realized. . - : — ^ 
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CLAIMS 



[Claim(s)] 

[Claim 1] A wiring substrate with the external electrode electrically connected with said wiring electrode 
on the wiring electrode and the base on the top face. The metal thin line which connected the 
semiconductor chip with which the base was carried in said wiring substrate by pasting up, and the 
electrode of said semiconductor chip and the wiring electrode of said wiring substrate, It is the 
semiconductor device with which it consists of closure resin which closed the top face of said wiring 
substrate, and the top-face periphery of said closure resin is characterized by deleting closure resin and 
having the oblique side. 

[Claim 2] The top-face periphery of closure resin is a semiconductor device according to claim 1 
characterized by deleting closure resin, having an oblique side and thin closure resin remaining in the top 
face of a wiring substrate. 

[Claim 3] The semiconductor device according to claim 1 characterized by deleting the closure resin 
more than 20 of them [%], and having the oblique side when the volume of the closure resin of an 
abbreviation rectangular parallelepiped configuration is set to 100 [%]. 

[Claim 4] A wiring substrate with the external electrode electrically connected with said wiring electrode 
on the wiring electrode and the base on the top face, The metal thin line which connected the 
semiconductor chip with which the base was carried in said wiring substrate by pasting up, and the 
electrode of said semiconductor chip and the wiring electrode of said wiring substrate. It is the 
semiconductor device which consists of closure resin which closed said some of semiconductor chips of 
the top face of said wiring substrate, and the field of a metal thin line, and is characterized by exposing 
top faces other than the connection field of the metal thin line of said semiconductor chip from closure 
resin. 

[Claim 5] The topH^ce periphery of closure resin is a semiconductor device according to claim 4 
characterized by deleting closure resin and having the oblique side. 

[Claim 6] The top-face periphery of closure resin is a semiconductor device according to claim 4 
characterized by deleting closure resin, having an oblique side and thin closure resin remaining in the top 
face of a wiring substrate. 

[Claim 7] The semiconductor device according to claim 4 characterized by deleting the closure resin 
more than 40 of them [%] when the volume of the closure resin of an abbreviation rectangular 
parallelepiped configuration is set to 100 [%]. 

[Claim 8] The process which prepares for a wiring electrode and a base a wiring substrate with the ...... 

external electrode electrically connected with said wiring electrode in the semiconductor chip unit 
carried at least on the top face, The process which pastes up two or more semiconductor chips to the 
top face of said wiring substrate, The process which connects respectively the electrode of said 
semiconductor chip, and the wiring electrode of said wiring substrate electrically with a metal thin line, 
The process which closes the enclosure of each semiconductor chip of the top face of said wiring 
substrate, and a metal thin line by closure resin at least, and forms the closure resin of an abbreviation 
rectangular parallelepiped configuration, As opposed to the closure resin side of the cutting field of each 
semiconductor chip unit on said wiring substrate The process which carries out grinding of said closure 
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Vesin deletes it with the 1 st broad blade, and makes the periphery of the top face of closure res.n a 
bevel configuration in a cross-section configuration, The manufacture approach of the sem.conductor 
device characterized by having the process which cuts said wiring substrate with the 2nd blade with 
width of face narrower than said 1st blade, divides into each semiconductor chip unit, and obtains a 
semiconductor device. 

[Claim 9] As opposed to the closure resin side of the cutting field of each semiconductor ch.p un.t on a 
wiring substrate At the process which carries out grinding of said closure resin, deletes it w.th the 1st 
broad blade, and makes the periphery of the top face of closure resin a bevel conf.gurat.on in a cross 
section configuration The manufacture approach of the semiconductor device accord.ng to cla.m 8 
characterized by deleting the closure resin more than 20 of them [%] when the volume of the closure 
resin of an abbreviation rectangular parallelepiped configuration is set to 100 [%]. 
[Claim 10] The process which prepares for a wiring electrode and a base a wiring substrate with the 
external electrode electrically connected with said wiring electrode in the semiconductor ch.p unit 
carried at least on the top face. The process which pastes up two or more semiconductor ch.ps to the 
top face of said wiring substrate. The process which connects respectively the electrode of said 
semiconductor chip, and the wiring electrode of said wiring substrate electrically with a metal thin line. 
The process which closes the enclosure of each semiconductor chip of the top face of sa.d w.nng 
substrate, and a metal thin line by closure resin at least, It consists of a process which cuts sa.d w.nng 
substrate, divides into each semiconductor chip unit, and obtains a semiconductor dev.ce. The process 
which closes the enclosure of each semiconductor chip of the top face of said wiring substrate, and a 
metal thin line by closure resin at least The manufacture approach of the semiconductor device 
characterized by being the process which closes where a web material is stuck on the top face other 
than the field where the metal thin line of said semiconductor chip connected, is exposed from closure 
resin and closes top faces other than the connection field of the metal thin line of said sem.conductor 

chip. . . 
[Claim 11] It receives in the closure resin side of the cutting field of each sem.conductor ch.p unit on a 
wiring substrate after the process which closes the enclosure of each semiconductor chip of the top 
face of said wiring substrate, and a metal thin line by closure resin at least With the 1st broad blade, 
carry out grinding of said closure resin, delete it, and it has the process which makes the penphery of 
the top face of closure resin a bevel configuration in a cross-section configuration. The manufacture 
approach of the semiconductor device according to claim 10 characterized by having the process wh.ch 
cuts said wiring substrate with the 2nd blade with width efface narrower than said 1st blade, d.v.des 
into each semiconductor chip unit, and obtains a semiconductor device next. 

[Translation done.] 
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'[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The closure of the top face of the substrate in which the semiconductor chip 
was carried is carried out by closure resin, and this invention relates to the semiconductor device which 
realized lightweight-ization which can be equivalent to especially small lightweightHzation of electronic 
equipment, and its manufacture approach about the semiconductor device and its manufacture approach 
of the ball grid array (BGA) type with which the ball electrode was attached to the substrate base. 
[0002] 

[Description of the Prior Art] As an area array type semiconductor device, the closure of the top face 
of the substrate in which the semiconductor chip was carried is carried out by closure resin, and there 
is a semiconductor device of the BGA type with which the ball electrode was attached to the substrate 
base. 

[0003] Hereafter, it explains, referring to a drawing about the conventional semiconductor device. 
Drawing 23 , drawing 24 , and drawing 25 are drawings showing the semiconductor device of a BGA mold 
as a conventional semiconductor device, and drawing 23 is [ a bottom view and drawing 25 of a top view 
and drawing 24 ] the sectional views of one A-A of drawing 23 . 

[0004] As shown in drawing 23 , drawing 24 , and drawing 25 , the conventional semiconductor device 
The external pad electrode which has the wiring electrode 1 on the top face, and was electrically 
connected to it inside the wiring electrode 1 and substrate on the base (not shown), The semiconductor 
chip 4 carried on the external pad electrode in the bonding location of the top face of the wiring 
substrate 3 with the ball electrode 2, and the wiring substrate 3, It consists of a metal thin line 5 which 
connected electrically the semiconductor chip 4 and the wiring electrode 1 of the wiring substrate 3, and 
insulating closure resin 6 which closed the top face of the wiring substrate 3. In the conventional 
semiconductor device, as an appearance configuration, each side face has a perpendicular field and is 
making the shape of a rectangle as a whole. In addition, this appearance configuration is a configuration 
on a manufacture process. 

[0005] Moreover, in the conventional semiconductor device, the ball electrode 2 attached to the wiring 
substrate 3 is a solder ball, and is attached for the high connection dependability in the case of 
secondary mounting to a mounting substrate. Moreover, in the arrangement, it is arranged in the shape 
of a grid to the base of the wiring substrate 3. 

[0006] Mpreover,_as ..another gestalt of th^ conventional semiconductor deyice, as shown in the 
sectional view of drawing 26 , in consideration of the dependability at the time of secondary mounting, 
the oblique side section 7 is formed in the periphery of the top face of the closure resin 6 which closed 
the top face of the wiring substrate 3, and there is also a semiconductor device of the BGA mold which 
deleted the corner. 

[0007] Next, the manufacture approach of the conventional semiconductor device is explained. Drawing 
27 - drawing 30 are drawings showing the manufacture approach of the conventional semiconductor 
device, drawing 27 (a) is a top view, drawing 27 (b) is a bottom view, and drawing 28 - drawing 30 are top 
views. Moreover, in drawing 29 and drawing 30 , the part is considered as the top view which penetrated 
the internal structure. 

[0008] As first shown in drawing 27 (a) and (b), it consists of insulating resin and -the larger-sized wiring 
substrate 3 for semiconductor chip loading equipped with the external pad electrode 8 which was 
equipped with two or more wiring electrodes 1, and was electrically connected inside the wiring 
electrode 1 and substrate at the base at the top face in the semiconductor chip unit to carry is 
prepared. The external pad electrode 8 is a part to which a ball electrode is attached at a back process. 
Moreover, the wiring substrate 3 prepared here carries two or more semiconductor chips in one 
substrate, and prepares the large-sized substrate for dividing into the semiconductor device of each 
[ after that ]. It is break Rhine at the time of the field shown with the broken line being divided into each 
semiconductor device among drawing 27 . Moreover, in drawing 27 (a), the central field surrounded with 
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each wiring electrode 1 constitutes the bonding location in which a semiconductor chip is carried. 
[0009] Next, as shown in drawing 28 (a), the wiring substrate 3 as shown in drawing 27 is prepared, as 
shown in drawing 28 (b), to each bonding location of the top face of the wiring substrate 3, respectively, 
adhesion immobilization is carried out with adhesives and a semiconductor chip 4 is carried. 
[0010] Next, as shown in drawing 29 (a), the electrode pad (not shown) of the semiconductor ch.p 4 
carried on the wiring substrate 3 and the wiring electrode 1 prepared in the top face of the wiring 
substrate 3 are electrically connected with the metal thin line 5. 

[0011] And as shown in drawing 29 (b), the whole top-face surface of the wiring substrate 3 is closed 
with closure resin 6. A transfer mold performs the top-face closure by this closure resin 6. In addition, 
the broken line shows the condition of having penetrated each configuration of the wiring electrode 1 
and a semiconductor chip 4 in drawing 29 (b), and the metal thin line is omitted. 

[001 2] And as shown in drawing 30 , when a top face cuts for every unit of each semiconductor chip 4 
with a rotation blade to the wiring substrate 3 by which the whole surface closure, was carried out by 
closure resin 6, the piece[ of an individual ]-ized semiconductor device 9 is obtained. Since it is the 
same as that of the structure shown in drawing 23 . drawing 24 , and drawing 25 as structure of the 
semiconductor device 9 obtained here, illustration is omitted. 

[0013] In the case of cutting with a rotation blade, a piece of individual-like semiconductor device can 
be obtained with a sufficient precision here by cutting along break Rhine for division established in the 
wiring substrate 3. Usually, the dicing facility using the blade of the width of face of 20 [mum] extent 
used by the semi-conductor production process performs division with this rotation blade. Moreover, in 
case division cutting is carried out at the piece of an individual, it may cut from the case [ where it cuts 
from the base side of the wiring substrate 3 ]. and closure resin 6 side on the top face of a substrate. 
[0014] To each piece[ of an individual ]-ized semiconductor device, a solder ball is attached to the 
external pad electrode of the base of the wiring substrate 3 as a back process, a ball electrode is 
formed, and an external terminal is constituted. 

[0015] The semiconductor device of a BGA mold was conventionally manufactured using the large-sized 
substrate in which two or more semiconductor chips can be carried according to the process of 
performing loading, electric connection, and a resin seal to the substrate, and dividing a semiconductor 
chip into it by package cutting at the piece of an individual at last, as mentioned above. 

[0016] .j.* 
[Problem(s) to be Solved by the Invention] however, by said conventional semiconductor device and its 
conventional manufacture approach Since the semiconductor chip was carried in the substrate, the 
resin seal was performed after electric connection using the large-sized substrate in which two or more 
semiconductor chips can be carried and the semiconductor device of a BGA mold was finally 
manufactured according to the process of carrying out blade cutting, to the piece of an individual, As a 
description on the manufacture, the appearance configuration of the obtained semiconductor device was 
what has the field where each side face is perpendicular, and is making the shape of a rectangle as a 
whole. Therefore, as a semiconductor device, there were many amounts of volume of closure resin, and 
lightweight-ization of whole weight was not able to be attained. Moreover, although there was structure 
which deleted each corner of the top-face periphery of the closure resin of a semiconductor device as a 
conventional semiconductor device, the-purpose of this corner- deletion was not a-thing-to the extent 
that it is the crack of the corner at the time (secondary mounting) of mounting of a mounting substrate, 
and the purpose which prevents KAKE, it is the range of 5 [%] extent as an amount of reduction of 
closure resin and a semiconductor device can be contributed to lightweight-ization. 
[0017] This invention raises the dependability at the time of secondary mounting to a mounting 
substrate etc. while manufacturing a semiconductor device, without causing decline in manufacture 
effectiveness, and it aims at offering the semiconductor device which can attain lightweight-ization 
sharply as a semiconductor device further paying attention to the weight of closure resin, and its 
manufacture approach. The weight of the closure resin about which we are anxious in the semiconductor 
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device of the BGA mold of stack structure with which laminating loading of two or more semiconductor 
chips was carried out on the wiring substrate especially in ****** is reduced, and it aims at offering the 
semiconductor device which realizes lightweight-ization which can be equivalent to small lightweight- 
ization of electronic equipment, and its manufacture approach. 
[0018] 

[Means for Solving the Problem] In order to solve said conventional technical problem the 
semiconductor device of this invention A wiring substrate with the external electrode electrically 
connected with said wiring electrode on the wiring electrode and the base on the top face, The metal 
thin line which connected the semiconductor chip with which the base was carried in said wiring 
substrate by pasting up, and the electrode of said semiconductor chip and the wiring electrode of said 
wiring substrate, Consisting of closure resin which closed the top face of said wiring substrate, the top- 
face periphery of said closure resin is a semiconductor device which closure resin is deleted and has the 
oblique side. 

[0019] Specifically, the top-face periphery of closure resin is a semiconductor device with which closure 
resirvis deleted, it has an oblique side, and thin closure resin remains in the top face of a wiring 
substrate. 

[0020] Moreover, when the volume of the closure resin of an abbreviation rectangular parallelepiped 
configuration is set to 100 [%], it is the semiconductor device which the closure resin more than 20 of 
them [%] is deleted, and has the oblique side. 

[0021] Moreover, a wiring substrate with the external electrode which connected the semiconductor 
device of this invention with said wiring electrode electrically on the wiring electrode and the base on 
the top face, The metal thin line which connected the semiconductor chip with which the base was 
carried in said wiring substrate by pasting up, and the electrode of said semiconductor chip and the 
wiring electrode of said wiring substrate, Consisting of closure resin which closed said some of 
semiconductor chips of the top face of said wiring substrate, and the field of a metal thin line, top faces 
other than the connection field of the metal thin line of said semiconductor chip are semiconductor 
devices exposed from closure resin. 

[0022] Specifically, the top-face periphery of closure resin is a semiconductor device which closure 
resin is deleted and has the oblique side. 

[0023] Moreover, the top-face periphery of closure resin is a semiconductor device with which closure 
resin is deleted, it has an oblique side, and thin closure resin remains in the top face of a wiring 
substrate. 

[0024] Moreover, when the volume of the closure resin of an abbreviation rectangular parallelepiped 
configuration is set to 100 [%], it is the semiconductor device with which the closure resin more than 40 
of them [%] is deleted. 

[0025] As said configuration, when the oblique side section is constituted, the amount of closure resin is 
reduced sharply and the volume of the closure resin of the abbreviation rectangular parallelepiped 
configuration of imagination is set to 100 [%] by carrying out the bevel cut of the top-face periphery of 
closure resin, the semiconductor device of this invention deletes the closure resin more than 20 of them 
[%], reduces weight by reduction of the amount of closure resin, and can realize a lightweight 

semiconductor- device as a -whole, - - - — 

[0026] The process which prepares for a wiring electrode and a base a wiring substrate with the 
external electrode electrically connected with said wiring electrode on the top face in the 
semiconductor chip unit which carries the manufacture approach of the semiconductor device of this 
invention at least, The process which pastes up two or more semiconductor chips to the top face of 
said wiring substrate, The process which connects respectively the electrode of said semiconductor 
chip, and the wiring electrode of said wiring substrate electrically with a metal thin line, The process 
which closes the enclosure of each semiconductor chip of the top face of said wiring substrate, and a 
metal thin line by closure resin at least, and forms the closure resin of an abbreviation rectangular 
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parallelepiped configuration, As opposed to the closure resin side of the cutting field of each 
semiconductor chip unit on said wiring substrate The process which carries out grinding of sa.d closure 
resin deletes it with the 1 st broad blade, and makes the periphery of the top face of closure res.n a 
bevel configuration in a cross-section configuration, It is the manufacture approach of a semiconductor 
device of having the process which cuts said wiring substrate with the 2nd blade with width of face 
narrower than said 1st blade, divides into each semiconductor chip unit, and obtains a semiconductor 

device. . . 

[0027] It is the manufacture approach of a semiconductor device of carrying out grinding of said closure 
resin, deleting it with the 1 st broad blade to the closure resin side of the cutting field of each 
semiconductor chip unit on a wiring substrate, and specifically deleting the closure resin more than 20 of 
them [%] at the process which makes the periphery of the top face of closure resin a bevel configuration 
in a cross section configuration when the volume of the closure resin of an abbreviation rectangular 
parallelepiped configuration is set to 100 [%]. 

[0028] Moreover, the process which prepares for a wiring electrode and a base a wiring substrate with 
the external electrode electrically connected with said wiring electrode on the top face in the 
semiconductor chip unit which carries the manufacture approach of the semiconductor device of this 
invention at least, The process which pastes up two or more semiconductor chips to the top face of 
said wiring substrate. The process which connects respectively the electrode of said sem.conductor 
chip and the wiring electrode of said wiring substrate electrically with a metal thin line. The process 
which closes the enclosure of each semiconductor chip of the top face of said wiring substrate, and a 
metal thin line by closure resin at least, It consists of a process which cuts said wiring substrate, divides 
into each semiconductor chip unit, and obtains a semiconductor device. The process which closes the 
enclosure of each semiconductor chip of the top face of said wiring substrate, and a metal thin line by 
closure resin at least It is the manufacture approach of the semiconductor device which is the process 
which closes where a web material is stuck on the top face other than the field where the metal thin line 
of said semiconductor chip connected, is exposed from closure resin and closes top faces other than 
the connection field of the metal thin line of said semiconductor chip. 

[0029] It specifically receives in the closure resin side of the cutting field of each semiconductor chip 
unit on a wiring substrate after the process which closes the enclosure of each semiconductor chip of 
the top face of said wiring substrate, and a metal thin line by closure resin at least. With the 1st broad 
blade, carry out grinding of said closure resin, delete it. and it has the process which makes the 
periphery of the top face of closure resin a bevel configuration in a cross-section configuration. It is the 
manufacture approach of a semiconductor device of having the process which cuts said wiring substrate 
with the 2nd blade with width of face narrower than said 1st blade, divides into each sem.conductor chip 
unit, and obtains a semiconductor device next. 

[0030] The manufacture approach of the semiconductor device of this invention can manufacture 
efficiently the semiconductor device of the BGA mold which removed closure resin and real.zed 
lightweight-ization using the process of finally separating into the semiconductor device of the piece of 
an individual by package cutting, using the large-sized substrate in which two or more sem.conductor 
chips can be carried by carrying out grinding of the closure resin with the rotation blade of the shape of 
a broad bevel still like a dicing process as said configuration.- - 

t° 031] • , t 

[Embodiment of the Invention] Hereafter. 1 operation gestalt of the sem.conductor device of this 

invention and its manufacture approach is explained, referring to a drawing. 

[0032] The 1st operation gestalt of the semiconductor device of this invention is explained first. 

[0033] The semiconductor device of this operation gestalt is a semiconductor device which cut per each 

semiconductor device and was formed to the wiring substrate to which two or more semiconductor 

chips were carried in the top face as a basic configuration, and the package closure of the whole 

surface of the top face was carried out by closure resin. 
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*[0034] Drawing 1 , drawing 2 t drawing 3 , and drawing 4 are drawings showing the semiconductor device 
of this operation gestalt, and, for drawing 1 t a top view and drawing 2 are [ the sectional view of one B- 
B of drawing 1 and drawing 4 of a bottom view and drawing 3 ] the sectional views of one C-C of 
drawing 1 . 

[0035] As shown in drawing 1 , drawing 2 , drawing 3 , and drawing 4 f the semiconductor device of this 
operation gestalt The external pad electrode which has the wiring electrode 1 on the top face, and was 
electrically connected to it inside the wiring electrode 1 and substrate on the base (not shown), The 
semiconductor chip 4 carried on the external pad electrode in the bonding location of the top face of 
the wiring substrate 3 with the ball electrode 2, and the wiring substrate 3, It consists of a metal thin 
line 5 which connected electrically the semiconductor chip 4 and the wiring electrode 1 of the wiring 
substrate 3, and insulating closure resin 6, such as an epoxy resin which closed the top face of the 
wiring substrate 3. 

[0036] When the volume of the closure resin 6 of the abbreviation rectangular parallelepiped 
configuration of imagination which showed the semiconductor device of this operation gestalt with the 
broken line as closure resin 6 was deleted, the top-face periphery of closure resin 6 had the oblique side 
section 10 and it was shown in drawing 3 and drawing 4 is set to 100 [%], the closure resin more than 20 
of them [%] is deleted, and the oblique side section 10 is formed here. And thin closure resin 6 remains 
in the top face of a wiring substrate. With this operation gestalt, when the amount of closure resin is 
reduced sharply and the volume of the closure resin 6 of the abbreviation rectangular parallelepiped 
configuration of imagination is set to 100 [%] by carrying out the bevel cut of the top-^face periphery of 
closure resin 6, the closure resin of 35 [%] of them was deleted, weight was reduced by reduction of the 
amount of closure resin, and the lightweight semiconductor device as a whole is realized. 
[0037] That is, in the semiconductor device of this operation gestalt, about the field of the metal thin 
line 5 which connected the semiconductor chip 4 on the wiring substrate 3, and the wiring electrode 1 
and semiconductor chip 4 of the wiring substrate 3, it protected with closure resin 6, the closure resin 
of parts other than the need was sharply deleted about the closure resin of the top-face part of other 
wiring substrates 3, and lightweight-ization is realized. 

[0038] In the semiconductor device of the BGA mold of a configuration of that the semiconductor 
device of the BGA mold of this operation gestalt closed the top-face field of the wiring substrate 3 by 
closure resin While closure resin 6 is deleted, the oblique side section 10 is formed and thin closure 
resin 6 is remained and formed in the top face of the wiring substrate 3, the top-face periphery of 
closure resin 6 When the volume of the closure resin of an abbreviation rectangular parallelepiped 
configuration is set to 100 [%], the closure resin more than 20 of them [%] is deleted, and the oblique 
side section 10 is formed. Therefore, although the number of the semiconductor chips 4 carried in the 
wiring substrate 3 with this operation gestalt is one Although the amount of closure resin which closes 
the top face of a wiring substrate increases when the laminating of the two or more semiconductor 
chips is carried out and they are carried By adopting the configuration in this operation gestalt, the 
amount of closure resin can be reduced sharply and lightweight-ization of the weight can be realized 
also in the semiconductor device of the BGA mold of chip stack structure. 

[0039] Of course, since the top-face part of closure resin 6 has the oblique side section 10, the 
semiconductor device of this operation gestalt can prevent the crack of the closure resin 6 by the-, 
impact from the outside, and KAKE. Therefore, it can prevent that the piece of ** into which the closure 
resin 6 at the time of secondary mounting was broken remains on a mounting substrate, and serves as 
hindrance of mounting. 

[0040] Moreover, in the semiconductor device of this operation gestalt, the ball electrode 2 attached to 
the wiring substrate 3 is a solder ball, and is attached for the high connection dependability in the case 
of secondary mounting to a mounting substrate. Moreover, in the arrangement, it is arranged in the 
shape of a grid to the base of the wiring substrate 3. 

[0041] Next, 1 operation gestalt of the manufacture approach of the semiconductor device of the BGA 
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mold explained with the 1st operation gestalt of this invention is explained. Drawing 5 - drawing 1 1 are 

drawings showing the manufacture approach of the semiconductor device of this operation gestalt, and 

drawing 5 (a) is [ a sectional view and drawing 5 (c) of a top view and drawing 5 (b) ] bottom views. 

Moreover, in drawing 6 - drawing 1 1 , it is a top view, (b) is a sectional view, and (a) is considering the 

part as the top view which penetrated the internal structure in drawing 9 (a). 

[0042] The wiring substrate first used with this operation gestalt with reference to drawing 5 is 

explained. 

[0043] As shown in drawing 5 , it consists of insulating resin, and a top face is equipped with two or 
more wiring electrodes 1, and the large-sized wiring substrate 3 equipped with the external pad 
electrode 8 electrically connected inside the wiring electrode and substrate on the base for 
semiconductor chip loading is prepared. The external pad electrode 8 is a part to which a ball electrode 
is attached at a back process. Moreover, the wiring substrate 3 prepared here carries two or more 
semiconductor chips in one substrate, and prepares the large-sized substrate which can be divided into 
the semiconductor device of each [ after that ]. It is break Rhine at the time of the field shown with the 
broken line being divided into each semiconductor device among drawing 5 . Moreover, in drawing 5 (a), 
the central field surrounded with each wiring electrode 1 constitutes the bonding location in which a 
semiconductor chip is carried. 

[0044] As the manufacture ajtfurosch of the semiconductor device of this operation gestalt, as first 
shown in drawing 6 , the wiring substrate 3 with the wiring electrode 1 is prepared for a top face as 
shown in drawing 5 . 

[0045] And as shown in drawing 7 , to each bonding location of the top face of the wiring substrate 3, 
the top-face side is turned up, adhesion immobilization is carried out with adhesives, and a 
semiconductor chip 4 is carried respectively. Moreover, flip chip mounting is [ as opposed to / loading / 
a semiconductor chip 4 / substrate / a substrate ] sufficient by the arrangement design of a wiring 
electrode. 

[0046] Next, as shown in drawing 8 , the electrode pad (not shown) of the semiconductor chip 4 carried 
on the wiring substrate 3 and the wiring electrode 1 prepared in the top face of the wiring substrate 3 
are electrically connected with the metal thin line 5. In addition, since it becomes a connecting means by 
the bump according to the structure which turned the principal plane up and carried the semiconductor 
chip 4 in the substrate with this operation gestalt as above-mentioned when flip chip mounting of the 
semiconductor chip is carried out to a substrate by face down, although the electrical connecting means 
by the metal thin line 5 is shown, there is no use of a metal thin line. 

[0047] And as shown in drawing 9 , the whole surface of the top-face field of the wiring substrate 3 is 
closed with closure resin 6. A transfer mold performs the top-face closure by this closure resin. 6; and it 
closes the substantial whole surface except margin fields, such as a conveyance part of the wiring 
substrate 3. Moreover, in this phase, an abbreviation rectangular parallelepiped configuration is formed of 
the closure of the top face of the wiring substrate 3 by closure resin 6. In addition, the broken line 
shows the condition of having penetrated each configuration of the wiring electrode 1 and a 
semiconductor chip 4 in drawing 9 (a), and the metal thin line is omitted. 

[0048] Next, as shown in drawing 10 , to the field of the closure resin 6 of the cutting field of each 
semiconductor chip 4 unit on the wiring substrate 3, grinding of the closure -resin 6 is carried out, it is 
deleted with the 1st broad rotation blade, the periphery of the top face of closure resin is made into a 
bevel configuration in a cross-section configuration, and the oblique side section 10 is formed. Here, 
when the volume of the closure resin 6 of an abbreviation rectangular parallelepiped configuration is set 
to 100 [%], the closure resin 6 more than 20 of them [%] is deleted, and the closure resin 6 of 35 [%] is 
deleted with this operation gestalt. Moreover, grinding of the closure resin 6 is carried out in grinding 
with a rotation blade, and the top face of the wiring substrate 3 is not exposed, and thin closure resin 6 
is made to remain in the top face of the wiring substrate 3, and carries out grinding to it. Thereby, top- 
face protection of the wiring substrate 3 is securable. In addition, about break Rhine of the cutting field 
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for every semiconductor chip on the field of closure resin 6, a break mark, for example, a marking-off 
line, and irregularity may be beforehand formed on closure resin 6, and a break field may be recognized 
with infrared radiation. 

[0049] Moreover, to the blade used at the dicing process of the usual semi-conductor wafer being a 
blade of the width of face of 50 [mum] extent, with this operation gestalt, it is the width of face of 1000 
[mum], and the cross-section configuration of a blade uses the bevel blade of a bevel configuration 
about the 1st broad rotation blade. While carrying out grinding of the closure resin 6 on the wiring 
substrate 3 and removing it by this, the configuration of the closure resin 6 after grinding is made into a 
bevel configuration, and the oblique side section 10 can be formed. Moreover, about blade beam, it 
doubles with spacing of the semiconductor chip and semiconductor chip which were carried on the 
substrate, and the width of face which can carry out grinding of the top-face periphery of the closure 
resin of a semiconductor chip located in blade both ends by 1 time of blade grinding is set up. 
[0050] Next, as shown in drawing 1 1 , the whole surface closure is carried out by closure resin 6, and in 
the field of the closure resin 6 of each semiconductor chip 4 unit, to the wiring substrate 3 with which 
the oblique side section 10 was formed, a top face cuts the wiring substrate 3 with closure resin 6 with 
the 2nd blade with width of face narrower than the 1st blade used at the last process, and obtains the 
semiconductor device 11 divided and piece[ of an individual ]-ized by each semiconductor chip 4 unit 
Here, a rotation blade cuts in each semiconductor chip 4 unit along break Rhine for division. It is the 
same as that of the structure shown in drawing 1 , drawing 2 , drawing 3 , and drawing 4 as structure of 
the semiconductor device 11 obtained here, and closure resin is deleted, the top-face periphery of the 
closure resin 6 of a semiconductor device 11 has the oblique side section 10, and thin closure resin 6 
remains in the circumference top face of the wiring substrate 3. And when the volume of the closure 
resin of an abbreviation rectangular parallelepiped configuration is set to 100 [%], the closure resin 6 
more than 20 of them [%] is deleted, and the oblique side section is formed. 

[0051] Moreover, in the case of cutting with a rotation blade, a piece of individual—like semiconductor 
device can be obtained with a sufficient precision by cutting along break Rhine for division established in 
the wiring substrate 3. Usually, the dicing facility used by the semi-conductor production process 
performs division with this rotation blade. Moreover, although it may cut from the case [ where it cuts 
from the base side of a substrate ], and closure resin 6 side on the top face of a substrate in case 
division cutting is carried out at the piece of an individual, with this operation gestalt, it is cutting from 
the base side of the wiring substrate 3. Thereby, a wiring substrate can be cut in the condition of having 
held to stability. - 

[0052] To each piece[ of an individual ]-ized semiconductor device, a solder ball is attached to the 
external pad electrode of the base of the wiring substrate 3 as a back process, the ball electrode 2 is 
formed, and an external terminal is constituted. Or before forming the semiconductor device which cut 
and piece[ of an individual ]-ized the wiring substrate, a ball electrode can be efficiently formed to the 
whole wiring substrate by forming a ball electrode per one substrate on the external pad electrode of 
the base of a wiring substrate. 

[0053] The manufacture approach of the semiconductor device of this operation gestalt can 
manufacture efficiently the semiconductor device of the BGA mold which carried out grinding removal of 

the amount of closure resin with the broad rotation blade like the dicing process, and realized 

lightweight-ization using the process of finally separating into the semiconductor device of the piece of 
an individual by package cutting, using the large-sized substrate in which two or more semiconductor 
chips can be carried as mentioned above. 

[0054] Next, the 2nd operation gestalt of the semiconductor device of this invention is explained. 
[0055] The semiconductor device of this operation gestalt is a semiconductor device which cut per each 
semiconductor device and was formed to the wiring substrate to which two or more semiconductor 
chips were carried in the top face as a basic configuration, and the package closure of the whole 
surface of the top face was carried out by closure resin. 
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[0056] Drawing 12 , drawing 1 3 , drawing 14 , and drawing 1 5 are drawings showing the semiconductor 
device of this operation gestalt, and, for drawing 12 . a top view and drawing 13 are [ the sectional view 
of one D-D of drawing 12 and drawing 15 of a bottom view and drawing 14 ] the sectional views of one 
E-E of drawing 12 . 

[0057] As shown in drawing 12 , drawing 13 , drawing 14 . and drawing 15 . the semiconductor device of 
this operation gestalt The wiring substrate 3 with the external pad electrode (not shown) electrically 
connected with the wiring electrode on the wiring electrode 1 and the base on the top face, The metal 
thin line 5 which connected the semiconductor chip 4 with which the base was carried in the wiring 
substrate 3 by pasting up, and the electrode of the semiconductor chip 4 and the wiring electrode 1 of 
the wiring substrate 3, It consists of closure resin 6 which closed some semiconductor chips 4 of the 
top face of the wiring substrate 3. and the field of the metal thin line 5. Top faces other than the 
connection field of the metal thin line 5 of a semiconductor chip 4 are semiconductor devices exposed 
from closure resin 6, and the ball electrode 2 is attached on the external pad electrode of the base of 
the wiring substrate 3, and they constitute the external terminal. And some closure resin is deleted and 
the top-face periphery of closure resin 6 has the oblique side section 10. Moreover, thin closure resin 6 
remains in the top-face periphery of the wiring substrate 3. 

[0058] When the volume of the closure resin 6 of the abbreviation rectangular parallelepiped 
configuration of imagination which showed the semiconductor device of this operation gestalt with the 
broken line as closure resin 6 was deleted, the top-face periphery of closure resin 6 had the oblique side 
section 10 and it was shown in drawing 14 and drawing 15 is set to 100 [%], the closure resin more than 
20 of them [%] is deleted, and the oblique side section 10 is formed here. When the volume of the 
closure resin 6 of the abbreviation rectangular parallelepiped configuration of imagination is furthermore 
set to 100 [%]. the top face of a semiconductor chip 4 is exposed by removing the closure resin more 
than 20 of them [%]. This has deleted the closure resin more than 40 [%] of the whole. And thin closure 
resin 6 remains in the top face of a wiring substrate. The closure resin of top faces other than the 
connection field of the metal thin line 5 of a semiconductor chip 4 and the closure resin of the top-face 
periphery of closure resin are deleted by this, the amount of closure resin more than 40 [%] is reduced, 
and-izing can be carried out [ lightweight ] as a semiconductor device. 

[0059] That is, in the semiconductor device of this operation gestalt, about the field of the metal thin 
line 5 which connected the semiconductor chip 4 on the wiring substrate 3, and the wiring electrode 1 
and semiconductor chip 4 of the wiring substrate 3, it protected with closure resin 6. the closure resin 
of parts other than the need was sharply deleted about the closure resin, of other semiconductor chip 4 
top faces or the top-face part of the wiring substrate 3, and lightweight-ization is realized. 
[0060] While reducing the amount of closure resin sharply by carrying out the bevel cut of the top-face 
periphery of closure resin 6 with this operation gestalt It is made to expose except for the closure resin 
of fields other than the metal thin line field of the top face of a semiconductor chip 4. When the volume 
of the closure resin 6 of the abbreviation rectangular parallelepiped configuration of imagination is set to 
100 [%], the closure resin of 55 [%] of them was deleted, weight was reduced by reduction of the amount 
of closure resin, and the semiconductor device of a lightweight BGA mold as a whole is realized. 
[0061] Although the amount of closure resin which closes the top face of a wiring substrate increases 
when the laminating of the two or more semiconductor- chips is carried out and they are carried, 
although the number of the semiconductor chips 4 carried in the wiring substrate 3 with this operation 
gestalt is one, by adopting the configuration in this operation gestalt, the amount of closure resin can be 
reduced sharply and lightweight-ization of the weight can be realized also in the semiconductor device 
of the BGA mold-of chip stack structure. 

[0062] Of course, since the top-face part of closure resin 6 has the oblique side section 10, the 
semiconductor device of this operation gestalt can prevent the crack of the closure resin 6 by the 
impact from the outside, and KAKE. Therefore, it can prevent that the piece of** into which the closure 
resin 6 at the time of secondary mounting was broken remains on a mounting substrate, and serves as 
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hindrance of mounting. 

[0063] Moreover, in the semiconductor device of this operation gestalt, the ball electrode 2 attached to 
the wiring substrate 3 is a solder ball, and is attached for the high connection dependability in the case 
of secondary mounting to a mounting substrate. Moreover, in the arrangement, it is arranged in the 
shape of a grid to the base of the wiring substrate 3. 

[0064] Next, 1 operation gestalt of the manufacture approach of the semiconductor device of the BGA 
mold explained with the 2nd operation gestalt of this invention is explained. Drawing 16 - drawing 22 are 
drawings showing the manufacture approach of the semiconductor device of this operation gestalt, and 
drawing 16 (a) is [ a sectional view and drawing 16 (c) of a top view and drawing 16 (b) ] bottom views. 
Moreover, in drawing 17 - drawing 22 , it is a top view, (b) is a sectional view, and (a) is considering the 
part as the top view which penetrated the internal structure in drawing 20 (a). 
[0065] The wiring substrate first used with this operation gestalt with reference to drawing 16 is 
explained. 

[0066] As shown in drawing 16 , it consists of insulating resin, and a top face is equipped with two or 
more wiring electrodes 1, and the large-sized wiring substrate 3 equipped with the external pad 
electrode 8 electrically connected inside the wiring electrode and substrate on the base for 
semiconductor chip loading is prepared. The external pad electrode 8 is a part to which a ball electrode 
is attached at a back process. Moreover, the wiring substrate 3 prepared here carries two or more 
semiconductor chips in one substrate, and prepares the large-sized substrate which can be divided into 
the semiconductor device of each [ after that ]. It is break Rhine at the time of the field shown with the 
broken line being divided into each semiconductor device among drawing 16 . Moreover, in drawing 1 6 (a), 
the central field surrounded with each wiring electrode 1 constitutes the bonding location in which a 
semiconductor chip is carried. 

[0067] As the manufacture approach of the semiconductor device of this operation gestalt, as first 
shown in drawing 17 , the wiring substrate 3 with the wiring electrode 1 is prepared for a top face as 
shown in drawing 1 6 . 

[0068] And as shown in drawing 18 , to each bonding location of the top face of the wiring substrate 3, 
the top-face side is turned up, adhesion immobilization is carried out with adhesives, and a 
semiconductor chip 4 is carried respectively. Moreover, flip chip mounting is [ as opposed to / loading/ 
a semiconductor chip 4 / substrate / a substrate ] sufficient by the arrangement design of a wiring 
electrode. 

[0069] Next, as shown in drawing 1 9 , the electrode pad. (not shown) of the semiconductor chip 4 carried 
on the wiring substrate 3 and the wiring electrode 1 prepared in the top face of the wiring substrate 3 
are electrically connected with the metal thin line 5. In addition, since it becomes a connecting means by 
the bump according to the structure which turned the principal plane up and carried the semiconductor 
chip 4 in the substrate with this operation gestalt as above-mentioned when flip chip mounting of the 
semiconductor chip is carried out to a substrate by face down, although the electrical connecting means 
by the metal thin line 5 is shown, there is no use of a metal thin line. 

[0070] And as shown in drawing 20 , package closure of the enclosure of each semiconductor chip 4 of 
the top face of the wiring substrate 3 and the metal thin line 5 is carried out by closure resin 6 at least. 
At this process, where the field which should perform the selection closure, and should be made to stick 
a web material to top faces other than the field where the metal thin line 5 of a semiconductor chip 4 
connected, and a semiconductor chip 4 should expose with closure metal mold with a protection feature 
is covered, it closes. By the resin seal by closure metal mold with this web material and a protection 
feature, it can be made to be able to expose from closure resin 6, and top faces other than the 
connection field of the metal thin line 5 of a semiconductor chip 4 can be closed. By exposure from the 
closure resin 6 of this semiconductor chip 4, the closure resin of 20 [%] can be deleted to the amount of 
closures of original closure resin. 

[0071] Moreover, a transfer mold performs the top-face closure by this closure resin 6, and it closes the 
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substantial whole surface except margin fields, such as a conveyance part of the w.nng substrate 3. 
Moreover, in this phase, an abbreviation rectangular parallelepiped conf.gurat.on .s formed except for a 
semiconductor chip exposure of the closure of the top face of the wiring substrate 3 by closure res.n 6. 
In addition, the broken line shows the condition of having penetrated each conf.gurat.on of the w.nng 
electrode 1 and a semiconductor chip 4 in drawing 20 (a), and the metal thin line is omitted. 
[0072] Next, as shown in drawing 21 . to the field of the closure resin 6 of the cuttmg field of each 
semiconductor chip 4 unit on the wiring substrate 3. grinding of the closure resin 6 .s earned out, .t .s 
deleted with the 1st broad rotation blade, the periphery of the top face of closure resin .s made .nto a 
bevel configuration in a cross-section configuration, and the oblique side section 10 is formed. Here, 
when the volume of the closure resin 6 of an abbreviation rectangular parallelepiped configuration .s set 
to 100 [%]. the closure resin 6 more than 20 of them [%] is deleted, and the closure res.n 6 of 35 [%] .s 
deleted with this operation gestalt Moreover, grinding of the closure resin 6 is earned out .n gr.nd.ng 
with a rotation blade, and the top face of the wiring substrate 3 is not exposed, and th.n closure res.n 6 
is made to remain in the top face of the wiring substrate 3. and carries out grinding to \t Thereby, top 
face protection of the wiring substrate 3 is securable. In addition, about break Rhine of the cuttmg field 
for every semiconductor chip on the field of closure resin 6. a break mark, for example, a markmg-off 
line, and irregularity may be beforehand formed on closure resin 6, and a break field may be recogn.zed 
with infrared radiation. 

[0073] Moreover, to the blade used at the dicing process of the usual sem.-conductor wafer be.ng a 
blade of the width of face of 50 [mum] extent, with this operation gestalt. it is the w.dth of face of 1000 
[mum], and the cross-section configuration of a blade uses the bevel blade of a bevel configurat.cn 
about the 1 st broad rotation blade. While carrying out grinding of the closure resin 6 on the w.nng 
substrate 3 and removing it by this, the configuration of the closure resin 6 after grinding ,s made .nto a 
bevel configuration, and the oblique side section 10 can be formed. Moreover, about blade beam .t 
doubles with spacing of the semiconductor chip and semiconductor chip which were earned on the 
substrate, and the width of face which can carry out grinding of the top-face periphery of the closure 
resin of a semiconductor chip located in blade both ends by 1 time of blade grinding is set up 
[0074] Next, as shown in drawing 22 . top faces other than the field connected w.th the metal th.n l.ne 5 
of a semiconductor chip 4 are exposed, the whole surface closure of the other top face ,s ^earned out by 
closure resin 6. and it sets to the field of the closure resin 6 of each semiconductor ch.p 4 unit .The 
wiring substrate 3 is cut with closure resin 6 to the wiring substrate 3 with which the obl.que s.de _ 
section 10 was formed with the 2nd blade with width of face narrower than the 1st blade ^used atthe 
last process, and the semiconductor device 1 2 divided and piece[ of an individual ]-.zed by each 
semiconductor chip 4 unit is obtained. Here, a rotation blade cuts in each semiconductor ch.p 4 un,t 
along break Rhine for division. It is the same as that of the structure shown in dr^sJl . dj^wmsJl , 
drawing 14 , and drawing 15 as structure of the semiconductor device 12 obtained here, and a part of 
top face of the semiconductor chip 4 of a semiconductor device 12 is exposed from closure res.n 6, and 
closure resin 6 is deleted, the top-face periphery of closure resin 6 has the oblique s.de sect.cn 10, and 
thin closure resin 6 remains in the circumference top face of the wiring substrate 3. And when the 
volume of the closure resin of an abbreviation rectangular parallelepiped conf.gurat.on .s set to 1 00 L%J. 
the closure resin- of 20 [%] of them is removed, the top face ofa semiconductor chip 4 » exposed, the^ 
closure resin 6 more than further 20 [%] is deleted, the oblique side section 10 is formed, .t .s total, and 
the closure resin 6 more than 40 [%] was deleted, and lightweight-ization .s real.zed. 
[0075] Moreover, in the case of cutting with a rotation blade, a piece of individual-like sem.conductor 
device can be obtained with a sufficient precision by cutting along break Rhine for division estabhshed ,n 
the wiring substrate 3. Usually, the dicing facility used by the semi-conductor product.on process 
performs division with this rotation blade. Moreover, although it may cut from the case [ where .t cuts 
from the base side of a substrate ]. and closure resin 6 side on the top face of a substrate .n case 
division cutting is carried out at the piece of an individual, with this operation gestalt, it is cuttmg from 
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the base side of the wiring substrate 3. Thereby, a wiring substrate can be cut in the condition of having 
held to stability. 

[0076] To each piece[ of an individual ]Hzed semiconductor device, a solder ball is attached to the 
external pad electrode of the base of the wiring substrate 3 as a back process, the ball electrode 2 is 
formed, and an external terminal is constituted. Or before forming the semiconductor device which cut 
and piece[ of an individual ]Hzed the wiring substrate, a ball electrode can be efficiently formed to the 
whole wiring substrate by forming a ball electrode per one substrate on the external pad electrode of 
the base of a wiring substrate. 

[0077] The manufacture approach of the semiconductor device of this operation gestalt can 
manufacture efficiently the semiconductor device of the BGA mold which reduced the amount of 
closure resin and realized lightweightHzation using the process of finally separating into the 
semiconductor device of the piece of an individual by package cutting, using the large-sized substrate in 
which two or more semiconductor chips can be carried as mentioned above. 
[0078] As mentioned above, since it corresponds to small lightweightHzation of the electronic 
equipment requested from ****** in the semiconductor device of a BGA mold as each operation gestalt 
of this invention explained, the amount of the closure resin which constitutes the semiconductor device 
can be reduced, and the whole can be lightweightHzed. With this operation gestalt, in each configuration, 
such as electric connecting means, such as a wiring substrate which constitutes the semiconductor 
device, a semiconductor chip, and a metal thin line, closure resin, and a ball electrode, even if it deletes 
the amount of closure resin efficiently uninfluential on dependability as a semiconductor device, and the 
laminating of two or more semiconductor chips is carried out, they are carried in a wiring substrate 
paying attention to the closure resin which can contribute to lightweight-ization greatly and increase of 
closure resin starts, lightweightHzation can be attained. 
[0079] 

[Effect of the Invention] As mentioned above, when closure resin is deleted, the top-face periphery of 
closure resin has the oblique side section and the volume of the closure resin of the abbreviation 
rectangular parallelepiped configuration of imagination is set to 100 [%], the closure resin more than 20 
of them [%] is deleted, and the semiconductor device of this invention forms the oblique side section, as 
the operation gestalt explained. Therefore, weight is reduced by reduction of the amount of closure resin, 
and a lightweight semiconductor device as a whole can be realized. 

[0080] Moreover, the manufacture approach of the semiconductor device of this invention develops a 
dicing process, Gan carry out grinding removal of the closure resin with a rotation blade, and can 
manufacture efficiently the semiconductor device of the BGA mold which reduced the amount of 
closure resin and realized lightweightHzation while it utilizes the efficient manufacture method of 
construction using the process of finally separating into the semiconductor device of the piece of an 
individual by package blade cutting, using the large-sized substrate in which two or more semiconductor 
chips can be carried. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rDrawing 1] The top view showing the semiconductor device of 1 operation gestalt of this invention 
rDrawing 2] The bottom view showing the semiconductor device of 1 operation gestalt of this invention 
drawing 3] The sectional view showing the semiconductor device of 1 operation gestalt of this 
invention 

[Drawing 4] The sectional view showing the semiconductor device of 1 operation gestalt of this 
invention 

drawing 5] Drawing showing the manufacture approach of the semiconductor device of 1 operation 
gestalt of this invention 

drawing 6] Drawing showing the manufacture approach of the semiconductor device of 1 operation 
gestalt of this invention 

drawing 7] Drawing showing the manufacture approach of the semiconductor device of 1 operation 
gestalt of this invention 

drawing 8] Drawing showing the manufacture approach of the semiconductor device of 1 operation 
gestalt of this invention 

rDrawing 9] Drawing showing the manufacture approach of the semiconductor device of 1 operation 
gestalt of this invention 

drawing 10] Drawing showing the manufacture approach of the semiconductor device of 1 operation 
gestalt of this invention 

rDrawing 1 1] Drawing showing the manufacture approach of the semiconductor device of 1 operation 
gestalt of this invention 

drawing 12] The top view showing the semiconductor device of 1 operation gestalt of this invention 
drawing 13] The bottom view showing the semiconductor device of 1 operation gestalt of this invention 
drawing 14] The sectional view showing the semiconductor device of 1 operation gestalt of this 
invention 

[Drawing 1 5] The sectional view showing the semiconductor device of 1 operation gestalt of this 
invention 

[Drawing 16] Drawing showing the manufacture approach of the semiconductor device of 1 operation 
gestalt of this invention 

drawing 17] Drawing showing the manufacture approach of the semiconductor device of 1 operation 
gestalt of this invention 

[Drawing 18] Drawing showing the manufacture approach of the semiconductor device of 1 operation 
gestalt of this invention 

[Drawing 19] Drawing showing the manufacture approach of the semiconductor device of 1 operation 
gestalt of this invention 

rDrawing 20] Drawing showing the manufacture approach of the semiconductor device of 1 operation 
gestalt of this invention 

drawing 21] Drawing showing the manufacture approach of the semiconductor device of 1 operation 
gestalt of this invention 

drawing 22] Drawing showing the manufacture approach of the semiconductor device of 1 operation 
gestalt of this invention 

[Drawing 23] The top view showing the conventional semiconductor device 

[Drawing 24] The bottom view showing the conventional semiconductor device 

[Drawing 25] The sectional view showing the conventional semiconductor device 

[Drawing 26] The sectional view showing the conventional semiconductor device 

[Drawing 27] Drawing showing the manufacture approach of the conventional semiconductor device 
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[Drawing 28] The top view showing the manufacture approach of the conventional semiconductor device 
[Drawing 29] The top view showing the manufacture approach of the conventional semiconductor device 
[Drawing 30] The top view showing the manufacture approach of the conventional semiconductor device 
[Description of Notations] 

1 Wiring Electrode 

2 Ball Electrode 

3 Wiring Substrate 

4 Semiconductor Chip 

5 Metal Thin Line 

6 Closure Resin 

7 Oblique Side Section 

8 External Pad Electrode 

9 Semiconductor Device 

10 Oblique Side Section 

1 1 Semiconductor Device 

12 Semiconductor Device 



[Translation done.] 
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^ ^ ^©^g»^e*j J: TJ5^r ©S^*SicM-r 5 1> © T? 

*» •? > wiz.ttm&vsmmMtKttfcX't zmmitz 
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fc5c 

[0 0 0 2] 

^:/©¥3MfcgSa s *>5. 
[0 0 0 3] KT, fc5fe©¥3H£ggfc'O^T0ffi£# 
IRU&jP&fMl-t-S. 02 3, 0 2 4, 02 5t4&#© 

5, @23 ttSpffiH; HI 2 4 »*Jicffil2t. 0 2 5 Ii0 2 3 
©A- A l @j5r©Bfr®0-efc5c 

[0004] 0 2 3, 11124*3 .fctf 0 2 5 »C^i"«t 5 lC 

&%<D¥m#m9.&. ±itE«ii l . JSBBK 

-&©ffi>&m@ 1 t *firt»ttftftK»K Lfcfl-SB^ j/ 

m^2 5r*LfcSa«IS«3 EIH£«3©.l:ffi©aK>' 
7 s 4 -y ^{fc«fc**l S ixfc^MM*?- y ^ 4 i: , 

y-fA tmmmw. 3 <osa^«@ 1 1 ^m,m.mz-mm ufc 

^JRiNBi® 5 fc . BEiHS« 3 ©±ffi£#t.it b*:|6IWto# 
[0 0 0 5] 4fc«*«^gStl3^'C v GttStf 

trvi. 4fc^©E»fc*5V'>TB:e* k i£*K3 ©j£ffiK*t 

[0006] *fcfie*©*iiiftitii©*J»ifii utrtt^ 

0 2 6 ©WffiHfc^i- J: 5 fc, -ft95««F©flMSW!feSr* 

[0007] *fca*©¥»«g«©Kft*ifciwov>-c 
IS19H-5. HI 2 7 ~0 3 0 f4t£3fe©¥$t#§£S©8li3£*" 

fe$r^i-El-Cfc!9. 1112 7 (a) tt¥ffiBU 02 7 
(b) r±4EB5B|-Cfc 0 * 0 2 8 ~0 3 0 f4¥E0T?fc 

5. 4fc02 9, B3 ofc*JV*Ttt--», rtSMSit&ii 

j®Ufc¥ffi0i: LTV 5. 
[0 0 0 8] 41*02 7 (a) , (b) 

fl-SM y KIS® 8 fiDfclStr #— /uWF#tfft $ H5 Wr 

y U *©&T<@* ©¥3£ 

#f£«j£#ft1-5fcft©:^©S«£fflj£"t"5 *>©"?*> 

5c 027^. -,jasi-ea? ©^#^fiiw 



4 

frm£ft>zm<Dm.wv?-ox-hz. 4*1027 (a) 

letter, ^K^m^lT^B^ftfc**^* 5 ^* 
[0 0 0 9] &td0 2 8 (a) C^t£51^ 02 7 K 

*U*:J;5 4Blft**R3*r^*U 02 8 (b) K5*-r 
i 5 ir, Ba^sts 3 ©±®©&# yf-< ^ttgi-tt b 

ao [0 0 1 0] &IC02 9 (a) (r^-fJ: 5 lw BH^S^ 
3 ±fc*54a Lfc^NWfc^ y 7" 4 ©m®^ y K (0^ 
T) i: iHSBig« 3 ©±ffiKlS:tt &*ufce»mtt 1 t 

mmm 5 tc.t •? **«jmsa»-f5. 

[001 1) ^LT029 (b) (C^1-«t5tw, se^s 
«3©±ffi^SSr*tih«tJ!g6lc±t)*tih-r5c r©»ih 
ffijjif 6 <fc 5 ±ffi*f Ifctt h7^77 A» Kfc £ 5 
f?5c &*50 2 9 (b) KlifcVTttgEJMBffil, 

20 [00121 t Lti 3 0 K^-f-ct 5 ±ffitf s *tlt#t 
flg6-C^:ffi*tJt$ixfciHictS«3lC*tLT, IeMB^U- 
Kfc J: 0 #**fls^ y ^4 oHMtt fc««5H-5 r ^ 
J;t), e>t'(k^^fc i l t ^SS9SrW5'b©T?te5» w 
r-e^e > Hfc^*(*:^tE9©«jti:bTtt0 2 3, 0 2 
4, 02 5\Z^Vtcmmtm— t?fc5fc*0^li*BS-1- 

5c 

[0 0 13] rr-C@t5:^-Kt-«fc5«J#f©^<i. SB 
3 iC^ltfc^«ffi©E«] <0 ^K»oT«l»hf 

30 #-e#5c oS^> iOISME^'^— K»£J:55>«»4» 

Wm^TMX'M^^^i^i 2 0 [Aim] SS^ISOT'^ 

t^fc5c 

[0 0 14] «)t<tUfc«-iH»fls§HtU:»L-Cf±, 
Sir U-CiUiaHK3 0jBEBi©^^y K«S»w^B*- 

5c 

40 [0015] «±© i P JctS5feH. UafefKO^fl^- y 

-fg§]ff-effi>r^^lSrt-5 i: v % 5 IgK <t t);B GAM© 
[0 OB 6] 

so V\ SmtC^.(vyi r '-m^5t^5X^«tt5B'- 
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DO H©*!*©*!^ **-*rRJhi-5B«-C*9, *tit 

»jntofiij«*4:bTri5 t%] mst<otmxh 9 . «§fi 

[0017] ;^Blf4»3fi8!>*©4ST*:* <w^i<f 

©»jt#&S:J§{ft1-5 £ i: 4 S tt i + So 
[0018] 

*bfc*HMW- N IMS****- 5/ ^roii i tHBS 
aSfioffii^mMt frttKlfc*JMM2: . ttfBGlME 
*K©±BSr*tit LfcSMWWfi t «fc 9 4 9 , tMB*fib»JB 

[0 0 19] Mmtzfc »±mat^±mnm»t±m± 

[0 0 2 0] ttE####©*fit»JB©#**: 1 

0 0 [%] ilfclH. -t©rt© 2 0 [%] «±©*tJt 

[0 0 2 1] ©iN»#Sflltts ±BBfcB*« 

t fltceiii&KoEiKwii t z&m vit&mmwt t . «r 

©8l«££tJJ: Ufc»Jh»Jg fc «t 9 * 9 , IMB****- v 

[0 0 2 2] JMfclftKte, iWit*£J!g©±ffiJli2gBtf:£t.lt 
[0 0 2 3] Sfc, *tJh»iB©±an«5a»tt»Jh»jni^ 



(4) 

[0 0 24] «SE*flE*ttO*tJbWJS©*MI«r 1 

0 0 [%] iLfc^ -?:©rt©4 0 [%] gLk©*tlfc 

[0 0 2 5] #fj!Bl?tj£©a 9 #*W<0¥3M*Ss«f±, # 

3Bfc*WSU *MH»Jh»J»**rB!MU <£?S©l»&E;*f 
{8SMK©#±«MB©#»fc 1 0 0 [%] t Lfc*fi\ * 
©rt©2 0 [%] £A±©»Jh*MB*rfi"J»U »Jt»iB* 
io ©BiJJ*fcJ: 9**SriS«**. UTS***** 
£E£rll5i,T£5'b©T*fc3o 
• [00 2 6] *»W©i|i**Se1lO»Jt**tt» 

fcSSi^Stg^^lc-t-SXei:, MfSEi£lg«©±ffif-*f 

y -?<Dwm t mm&mm&vmmwM t &m 

^■c^/H^KKii-siai , wee 1 ©^u- k «t 

[0027] iBi»S«±©#*«^y^ 
*tt©^)»rEi«©itlh^J!gffi{c:»LT, 1SI£©31 1 ©^ 

■*{«Wfto»Jt»ao{MI«: l 0 o [%] t tfci 
£\ ^©rt©2 0 [%] «±o#Jh»ffi*BU»i-*iN» 
^Sa©Sit^ifeT-fo5. 
[0 0 2 8] *fc*»W©iNM»t««©»Jt^ffitt, * 

tc*fLT, ^©^^j/T'sr^-rsxmi. me 

IEE»»g«D±aio#^*^y^ ^Jgitti^©^H^ 

mfy/* tlc^lUtf i#lf J: 
9 4 9, < t tltrlBia»StE©±ffi©«-¥^^ y 
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[00 2 9] Aftfrldti. '>fc < h ttWEBIME«0-t 
■*-5ig©«fc, Ei»S«±©£¥*#^y7'iiMfc<z>£> 

T^^.ge is t JMMHtioiia* 
[oo3o] tyfE*j£©s9#3^©¥«#2£e^& 

ge>¥«tt&it < tare** t©t?fc5o 

[00 3 1] 

*©»ijb^©— 3*i»l&*MwOV^-C, @IS:#iL^ 20 
[00 3 2] .Si^lSWw^fl^e©^ i <oMffl&& 
[00 3 3] #JI*»tt©^(MHltt***£i: b 

Tn faA<0^fr&fc1£tiL\z.mmi'XT&f&£ti1t¥mfc 
[0.0 3 4] Hll, EI.2, 0 3*3^^04 
EEL H13fimi©B-B lttM©»ffiH» 04filHl 

roc-c i©j5r©#rffi0t?*> ; 5. 

[00 3 5] Hll, 12, m 3*5 «fc tJ!04t*t £ 5 

fc^«/<yKm* cm*-&T) h to^<?Ktt 
±tc^-/vm@ 2 LfciEi^a* 3 1 . e^s« 3 © 

t , it&gflc?- •77 , 4t Ei&S« 3 ©ESim® 1 b 

mz&m istt&mmm 5 t „ 3 ©±ffi&»it u « 

fc1>©"t?£>5. 

[0036] rr-ea^iateeiio^ftStiifi* #Jt«f. 
Hi 6 o±af JUia«tt*tit«MB 6 tm& zfixmmu 1 0^ 

Sr*LT*5 t) , : S3, m4fc:5M _ <fc5fc, bfc 
«?B©l»K^»«©»-Jt»K 6.©fl?SGfc 1 '0 0 [%] 

Etc O&lbWJB 6 LTV^t©t*$)5. *. 
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mm<vm±mm 6 ©#«*• 1 0 0 [%] t 
^ort©3 5 [%] ©#jHtfjK*fi'ji*u mitmrnmo 

[0 0 3 7] i-4t)*>*»ft»»©4|£8Wc*11-Ctt, E 
H*«3±©^#*-y^'4, *5.fcU : EiSIS«3©E8! 

1 t -7^4t fr&iR Lfc&JRMfi 5 ©$!« 

fcov*Ttt*tJk«M66K:.fc*>i!MU te©Ei&£«3© 

K**MKittM U-C«*<k4rHa LT^5t©t**)5„ 
[0 0 3 8] *HMS»«<0BGAfflO^#agflltt» E 
3 <D±StH«Sr*Mh»fli-C»± UfcijjoBGA 

jtwflt 6 asB'JBfc $ *v-c&52*b 1 0 asj&fc $ *v sa^ss 

5tt tic, *E*ff*JRo»Jt«MB©fM**-l 0 0 
C%3 tLfe^ ^r©F*3©2 0 [%] a±©it.lt#fflB 
mmztix&mMi 0S:^L-CV>5tO-efc5. u 
fc*Sot\ **J£^«8T*ttE^«S3(c^-f5^^ 

*y*^©BGAffl©^fl*«fc*»V v C'fe-t©** 

[0039] h-h^^mmmi&(o^m^m.\^ m± 

d>fc©®^K:J:5£tlk«t;!B6©i'J*V *^SrB$ltt?#.2> . 
[0 0 4 0] *fc#i»S*tt© 4 l i *frMlfc**^"C» E 

3 »C^$^fc^-^fil 2 fi^B^-/VTfc 

ftK$*tTV^5. ^fc^©ESJ-*5V^T(4E«S»S3© 
*T L T*&^*t (CES $ *VC ^ 5 1, CD X' to Z , 
[0 0 4 1] fr.\Z*&W<D% 1 ©SHt»tt-CttM bfc:B 
G AS©*»#St«OH3ft *ft ©— 106^*^° v 

wr*. ms~mi 1 tt*nm^m<oiNi^iao®iii 

^l£Sr^i-m-efo t» , m5 (a) fi¥ffi[Ik 05 (b) 
fiifffims 0 5/ (c) lUKBH-Cfca. 4fc06~Bll 

nz&^x. (a) tt^agmv* (b) tt»fffimt?*) t> , 

t LT^5, , ". .. 

[JO 0 4 2. ]? ^i!0 5 %^J| UT#^jf fi8T-ffi k^B' 

[ip; 0 4 3^? m SJw^-fJ: b K J,jim&Uife£ <0 
fi, ±M\z.m&tofSMWmQ: JSili^^wEfe^* 



*#&fi 2002-1 34661 (P2002-1 34661 A) 



9 

[0044] *IBM0|gttOi|M»flcK««>»5&*fei: L"C 

etnas 1 sr^- bfciffi^stg 3 &mm-rz 0 

[0 0 4 5] -tLT0 7^-fJ:5^.'E^S«3«5± 
Sr * cd ±E« 5: ± L T^5»#J fc J: 9 ft* S 3£ b 

[0 04 6] *I^E8fc:^-t-J:5^. _hfcf& 
StS 3 co±ffi(c|glt ?>tufciffi»®g 1 t Sr&JKMI 5 lc 

[0 0 4 7] bTIH 9 fc^-TJ: 51-. Ei&£«3©± 
fli 6 fc J; 5 Jiffi»ihf4 h7^7 7 : — *— A* Kfc «t 9 fl 

(a) t*SV^TttEi»«ai, *l»f?^40«)ll 

[004 8] i o ic^i-J: 5 fc, E$g& 3 ±tf> 

^^ft^ ^ -fA ^<D^amm^i,om±mm 6 rosier 

■CftlBSJU W-JtWJKoiaSOjBjafflSrlffSB^ft-C- 5 ^ 
JI&RfcU ftiZZtt 1 0 fcJMH-S. rr-cf±i«l**» 
#W£fik«*JiB 6 1 0 0 [%] t Lfc»&* 

rt«02 0 [%] Ei±©#Jh»IB6fclliJlfc1-5 <>©•<?*> 
9. #£JiSlg*-ett3 5 [%] ©»Jh«Ht6SrHiJ»UT 
v>3 6 SfcEHGT'i'- KfcJ:5WlMfc*s^"CH:*tJh»JB 
6 U"CE3»««3 ©±iBSr«ffl**S 1>©"Ctt* 

< , BSftStf 3 03±ffi»iJ4#*©*t±»J» 6 



/0 

T*JV>-Ct><fc^U #^»TK1iD9flWe«rB«UT<> J: 
[0 0 4 9] Sfc«Jfc©|Rl©|lME:/l'—KfcO^T 

K*tLT, *»iT?lil0O0 Um] ©*g-C*>o 
4rfflv^-CV^4. rlxlcJ:DEilll**E3±©*tih»«g6«r 

mm utb***-5 t 1 1 wm&<D%±ffim 6 ©hm* 
^^wa, mmm o^^-c^s *>©-?*> 

[00 5 0] nielli l l tc^f J; 5 1-> ±BB*s»ih#JIB 
6 -C^ffiitih ^ s/74 JhWffi 6 

m2<D7u- h'-emimm 3 s:$tihm 6 1 1 t>»-«w 

#^^S'7 0 4*<S![i^«iJLT{@Jt'fk^Hfc^ 

fl«llltft5. rr-cumte^u—Kicio^S!!^ 

C0E§] 0 isKfe-zX y~f 4 HittfcWWi- 

o . ^*ne 1 1 rottitistiig 6 w±ffi^iaa5ii$t it«t 

30 Btcfi^JiLcDitit^Beisa^UTV^to-efeSo 
U-C«Ht*flc»«0»Jt«MB©ft«S: 1 0 0 [%] t L 

^ortco2o [%] ei±©»ih«wB6«sBy»* 

[0 0 5 1 ] 4fcEHEy^-KldJ:5«l*foRH4, Ei^ 

40 «iBH-5*&i, S«±S©*tJh«fJ!B6fiS*^§]»r-r5 
[0 0 5 2] {@^kLfc=&^*^SI^b-Cf4, 

st Lxs.mmm3o&m(o^y<'y kwsk^pb*- 

S„ *fcl±E8l£«£iS»rLTfimfcLfc¥&#gB& 
50 jSi-5Ci:KJ:9«i*J:<*-A4Wi4r»ia-C*5. 
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[0 0 5 3] Sk±<DX 0 fc*«e»«|©i|tJHW6110« 
OBrtBy v- K-C#Jh»J«©*«rWBiJ»* U"C««fc*r 

[0054] RK*36w©iM«<E**oj(s 2 <omMj^m 

[0 0 5 5] *SW»«©¥»#iSttttK*«J«i: ^ >° 

[0056] 12112. HI13, El 1 4 *3 £0*121 1 5 H# 

EU 1211 3f4j£ffiEk Ell 4I4EI1 2 ©D-D 1 @i?T© 
$rffiEI> 01 5f4Ell 2 CDE-E lSFf©^f®l21'^fc 
5. 

[0057]|2|12, 12113, [211 4 33«fcUM2ll 5\Ctf 20 

jSEffi^g*^HT^$ttfc^^S'7 p 4 t> *©¥ 
y~? a t sa«is« 3 ©K*M£8i 1 h fr$SR 

vtz&mmm 5 1 , se^s« 3 oiso^f s> -?a 
^jRirntA 5 <DM*#ik \,tim±mm 6 1 £ 9 
* 0 x 7* 4 ©■&«*«$ 5 <D&%mmsit\-<o± 

ffi it#JJJB 6 fit tH £ i\X v ^5 *MWWK«"C 5 > 

Bfiins^ 3 ©j^a©^^ y Km®±t- 2 30 

o Sr^ruTv^^^wcfc^o -sfcgai^st53<D±ffijiia 
[00 5 8] r. r i?#Htt»tt©i£*{«*1ttt, »jh«f 

JK6©±ffi«a«tt»lh»JIB6«SBiJ»*lxTftia<Bl 0 

S:*LT*3«5, Ell 4, 121 1 5 5 
Lfc«»©i*l^*»#©#it»JB6 l o o 

[%] Wrt©2 0 [%] £fe±©#fit#tflg 

*E*flsflMft©*tJt«HB6©(MI*rl 0 0 [%] tU: 
^©F*3©2 0 [%] SlLk©iM:aMBfcS*< wtlC 

j : i)i(£iB[^y7 , 4<o±ffiS:BmS-ftt:v>5. 
9i<*©4 0 [%] ^©tf^ttJitrftlfcU-C^St)© 

&Jg«! 5 ©«tt«*6il^©±i5©#Jt»J8 1 . mikffil 
JBO±ffi«ia«BO#Jh«HBfc^»J»*^s 40- [%] '-fife 
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[0059] i-t£t>h*mMtete<o*&ft&&~?te* be 

j&£«3±cDi£3Mfc^s':/4, 4o.fctfga^g«3©6E8i 
Sgli aMIflc^- 5 '7 , 4i Srtttt Lfc&JRMi 5 ©SS*£ 

tcov >t a^Jhttf JB 6 \z x v &m U VL<D*m#f- y -? 

LTV 5 t©t*fe5, 

[0 0 6 0] #iaBBIS-CW:# ihttJB 6 ©JiEJi2gl$£ 

^-«/v* s/ h-r-s r t t «t k> ±®\c&±mmmzmm- 

Z>btt>\z, ^ft^y7A<D±M<n&JAW&ffl&WM- 
©fcKotfJtWJBSrB^TBtaS*, ««ottE*ff3^ 
#t©#lh»IB6©{«»«rl 0 0 [%] iUt»ft\ -t© 
rt©5 5 [%] ©#Jk«MB«rlMKiU #Jh»K*0»l« 

[0061] *iat»tR-ettfilSi«*3 tiWSi-s 4 ! 6 * 
*tjh«MBftte*S*:1-s#, *sek««-c©«rit*i«ffli- 

^.i? s'^«5t(DBGAScD^{*:^S^C*3V^Ti> ; ^r^om 
[00 62] hhZAs*mffi&WL<0*&&&W** 

»iB6o±ffi«»BJ4ja«i ottttt^o-e, ^ 

t><D-Cfo5c Lfc«SoT-ftieKS*©#Jl:«IB6©fM*t 
.[0.0 63] *fc*«ft»*«)^*Sg«te*JV>-C» G 

w«s^-cv^5. ^fc^©Ee^-*3v^-c^4E^s«3© 

[0 0 6 4] &\Z*&W<D%$ 2 ©IHS^-CSIW U^B 

9H-S. 121 1 6 ~H 2 2 »±*|B»»«0*«#SHlO» 
it*fe5r^-f-I2IT*fe D , 12116 (a.) li^BEI. 81.6 
(b) ttBrEEU 12116 (c) l±j£ffiI21T-*5o *^E1 
1 7-1212 2 fcfcVNT, (a) f±¥BI2k . (b) ttffffi 
ElT-fet). 1212 0 (a) (C*5VTtt— §5, l*3S5«3tSr3 

[0 0 6 5] *i"Hl 6 fc#JSLT#IQt?B1B-eJ1^5 

[ o o 6 6 ].- Ei i- 6\z^tx.o vmfa 
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3t>©x*>5 0 Hl6t, SBB-C^LfcWjWSiB*© 4 ! 6 

i6 (a) k*sv>x, =§-ia^m®i-c^iffl$tvfc.4'*^ 
5t>©xfc3o 

10 0 6 7] *HJt»«0**flESE*0«3t*«fet b-C 

[0068] -t Uti l 8 K^i" J: 5 t'x gaUSte 3 © 

ioo69] jfeicia i 9 tc^-r i 5 Ki^as 3 ±ic 
i6fes« 3 ©iBWRtt &>*ifcEMtm 1 1 *&mu%k 5 

*i«5ftte J: 9 , . ^jg*fiiS 5 »c <t 5 ««wsa*#a * S L 

[00 7 0] -t LX0 2 0 irjjrf J: 5 />& <ttE 
i^S«3<D±ffi<0#^{*:9 : -s'7'4, &JR*B^5©fl-H 
fc*tJfc*MB 6 -c-lS«ihi-S. w ©X»-ef±WR*Mkfc 

jh-fsrfctf-cfcs. r<o^*^s'^ , 4<o*r±«fli6 
i»fe©«tan:J:5» #*©#JUajK©*rjj:*fc*t LX 2 
0 [%] 0»Jh»IB*rB'J»-e*5. 
[0 0 7 1] Sfc£©#ik«riB6fcJ:*±Ii#Jttt:h7 
y^7r~ A'KKiOtT 5t>©X, E8l£ffi3©88 

5t>©Xfc3o itJk»JB6K:J:ae 

(a) KL*iV>Ttt3B»*lil. W^4Cti« 
Xl>5 0 

[00 7 2] iSklwEJ 2 1 (C/tH-J: 5 E&SIE 3 ±© 
. «-^3»flE^ S /7 , '4*.fi:ro^0»f^«<0$tlhMfl§6OS(C^ 

lx, mfc<o%. i kt?»jumb e *wm u 



74 

«0»Jh«HB6 0»«Srl 0 0 [%] tLfci^, *© 
fl©2 0 [%] W±©$tltttJ]!B6£8iJ&1-5t>©X'£> 
•J, «Ut»ttfli3 5 [%] ©#Jl:«HB6«:HiJ8L"C 

6 SrWfi'J \,XUWkmm 3 ©_bB£®tH$-fr3 1 o-c»±« 

XWB'J-t-S^XfcS. wtH-J:5EillStR3©JbEi» 

[0 0 7 3] * fc*Sj£to^ l (D®^ if- Kfcov ^X 

a*©*****^— ©^v^^xs^ffl^-c^ 

Kf450 Urn] ^©♦S<0^W- KXfcS© 
lc*|-LT, *HJ£^XI41 00 0 [*ra] ©tiXifco 
X, yv- KWWffi^a^^/W&tfc©^^:/!^- K 
fcEVTV^. iixfcJ:5EliaE*3±©#±WJB6*r 
WB'J UTI^*i-5 tittv WH!l*©*tlfc»JB 6 ©flMfc 

[0 0 7 4] 2fe»C|H2 2»C^i-«t 5^, i|s«#fy^4 

g L ■y^ , 4*t^©^tlh«^flB6©^^rt^v^T, ®mtoi o 

30 ©y u- K4 9 , b#B©iB)5v^2©^'W'— Kt?B»S4E3 
#«UT«)Wfc$nfc^#gl8l 2Sr#5« r^X»± 
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